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Atomic Power... and the race to outer space If man is to reach the other planets...
and get back to earth... he has three immediate choices: (1) A conventional rocket,
many times the size of anything now existing. (2) A rendezvous in orbit,
where the spaceship would be assembled. Or (3) an atomic-powered rocket ship.
Because atomic power's efficiency is the highest, many experts believe the practical
choice for space exploration is an atomic rocket engine.
Westinghouse and Aerojet General are now working with AEC's Los Alamos Scientific Laboratory
to design such an engine. This industry-government team is working under the direction of the
Joint Space Nuclear Propulsion Office of the AEC and NASA.
L=arn more about the diverse and challenging space age research and development projects at
Westinghouse, an equal opportunity employer. Talk with the Westinghouse representative when he
visits your campus, or write L. H. Noggle, Westinghouse Educational Department, ^—^^
Ardmore and Brinton Roads, Pittsburgh 21, Penna. You can be sure... if it's /^ ^V
( VV )Westinghouse
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Garrett's Life Support System Sustains
America's First Orbital Astronaut
Garrett has provided the environmental system
vital to the space flights of the NASA-McDonnell
Project Mercury capsule. This 89 lb system
controls gaseous composition, tem|)erature and
pressure within the capsule for both suborbital
and orbital flight.
The system automatically maintains an oxygen
atmos|)here within a specified pressure range in
suit and cabin circuits during all |)hases of flight.
It also removes carbon dioxide, water and solid
particles from the oxygen, and controls the
temperature and humidity to comfortable levels
within the pressure suit. In addition, the system
cools electronic equi]iment within the ca])sule.
Garrett also designs, de\elo|is and manufac-
tures many other major systems and components
for aircraft, space and industry.
For further information about other interesting
projects and career o|)portunities with The Garrett
Corporation, write to Mr. G. D. Bradley in Los
Angeles.
Garrett is an "equal opportunity" employer.
THE GARRETT CORPORATION • AiResearch Manufacturing Divisions • Los Angeles 9,
California • Phoenix, Arizona • other divisions and subsidiaries: Airsupply-Aero Engineer-
ing • AiResearch Aviation Service • Garrett Supply • Air Cruisers • AiResearch Industrial
• Garrett Manufacturing Limited • Garrett International S. A. • Garrett (Japan) Limited
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Tech Says . . .
A Solution (for a Change)
The New Approach
By Gary Daymon, EE '64
Everyone has enough problems. Jf'heii someone introduces
one and includes a solution which can be easily effected,
TECHNOGRAPH acts. The new approach calls for a
simple redirection of energies and is likely to bring
recognition and personal satisfaction to those involved.
With over a 30 per cent increase
in technical manpower demands last
year alone plus clear indications that
this demand will continue over the
next decade, the public seems to as-
sume that engineering college enroll-
ment will automatically increase. Yet
quite the opposite has been true.
A recent survey by EMC, the Engi-
neering Manpower Commission of the
Engineers' Joint Council, shows a 2.3
per cent average drop in freshman
engineering enrollment throughout
the country during 1962. This authori-
tative figure was obtained directly
from responses by over 200 engineer-
ing colleges, which represented more
than 90 per cent of the total colleges
granting engineering degrees.
The 1962 decrease in engineering
enrollment alone would not be ex-
ceptionally alarming except that it is
the continuation of a four-year decline
which began in 1958. (See Graph.)
With this persistent reduction in fresh-
man engineering enrollment, the
prospect of a drop in engineering
graduates for the next four years is
assured. As a result, it will be six or
more years before the number of en-
gineering graduates with bachelors
degrees can again reach the present
level of 36,000. This year alone there
was a six per cent drop in engineer-
ing baccalaureate degrees from 1961.
Need Critical
The need for a greater emphasis
on engineering by educators and the
public in general is becoming in-
creasingly important and alarming if
not catastrophic. Space efforts alone
plan to absorb thousands of highly
trained men and women. Although
current space shots are labeled "scien-
tific," each blastoff requires 95 engi-
neers for every five scientists. In the
some way, growing military defense
requirements end the increased needs
of a steadily expanding civilian econ-
omy will require additional supplies
of top-grade engineers.
As a safeguard of our democracy,
the critical role of the engineer can-
not be emphasized, enough. Currently
the Soviet Union is graduating over
120,000 engineers each year of a
quality roughly comparable with the
United States' 36,000. Further, Com-
munist China is putting a tremendous
premium on the development of en-
gineers and scientists. Although it is
difficult to determine the quality of
China's technical manpower, best esti-
mates indicate an 80 per cent increase
in the number of Chinese engineering
graduates in the past ten years.
Current Solutions Ineffective
Many solutions to the growing U. S.
technical manpower deficit ore being
investigated. For example, immigrant
engineers ore finding the United
States a haven for their talents. Dur-
ing the past decade nearly as many
engineers, some 30,000, immigrated
to the United States as were gradu-
ated by the nation's engineering
schools.
Manifestly, there are more than
ample engineering demands to ab-
sorb the imported engineering talents
of other nations. Significant contribu-
tions by such men as Werner von
Braun, mathematician Albert Einstein,
and airplane designer Igor Sikorsky
are immeasurable. Yet, what can and
are we as Americans doing to rectify
this alarming and frightening deficit?
The past four years of national em-
phasis on engineering have surpris-
ingly failed to increase freshman en-
gineering enrollment. In our own
state, some progress, though not
enough, is being made. Presently, the
U. of l.'s Engineering Alumni Commit-
tee, founded with the aid of Dean
Everitt in 1950, is perhaps the most
active group which is conscientiously
studying the problem in an effort to
correctly and adequately counsel po-
tential engineering students in high
schools. (See "Engineering Alumni
Convention," TECHNOGRAPH, Nov.,
1962, p. 29.) Its main goal is to in-
form and direct high school students
with technical ability.
At the Engineering Alumni's last
convention, as reported by the No-
vember TECHNOGRAPH, they devoted
much of their time to the problems
facing counselors in advising bright
high school coeds who are interested
in engineering. This source of versa-
tile and competent engineering tal-
ent is finally beginning to receive the
attention it has so long deserved. (See
"Skirts and Slide Rules," TECHNO-
GRAPH, April, 1962, p. 5.) Without a
doubt, young women offer the great-
est immediate source for improving
the number of engineering enroll-
ments and degree recipients. Present-
ly, women account for only one out
of 360 (0.28 per cent) engineering de-
grees granted in the United States.
Encouragingly, current U. S. enroll-
ment figures show a 0.29 per cent rise
in women engineering enrollment
with one female for every 175 males
(0.57 per cent) in engineering. Yet,
this rise is for short of the 50 per cent
of women engineers in the Soviet
Union and the 40 per cent in Red
China.
Another channel being studied to
relieve the demand for technical man-
power is the two year technical insti-
tute and hig'i school technical train-
ing programs. This type of training is
being designed to supply technicians
to support engineers whose jobs are
becoming increasingly more complex.
A recent Educator's Conference on
Mechanical Technology, which met at
the U. of I. to discuss curriculum con-
tent and other problems in these pro-
grams, recognizes the need for this
supply of technical manpower.
A New Approach
Efforts by educators ore, needless
to say, invaluable; yet one potential
source for increasing engineering en-
rollment has been virtually untapped:
the influence students already en-
rolled in engineering can have on
prospective engineering students in
high schools.
Educators are partially successful in
their efforts, yet high school students
have serious misconceptions about
engineering students. As odd as it
may seem to some engineering stu-
dents, many high school students
have restricting fears about engineer-
ing. A countless number have heard
that an engineer is a victim of his own
profession with no knowledge or de-
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sire to know about other facets of life.
The legend of the "narrow" engineer
is still persistent despite the tremen-
dous advances which have been
made to correct this once legitimate
accusation . (See "Requirements
Change in Engineering," TECHNO-
GRAPH, Oct.. 1962, p. 19.)
High school students must be pre-
sented with the true picture of engi-
neering In an accurate perspective
with other fields so they can recog-
nize the profession for what it is. They
can then select their high school
courses intelligently to prepare for
their college education. They must be
informed of the latest curriculum
changes being made to keep engi-
neering students abreast of their pro-
fession and be told about the latest
special courses and curricula being
offered to fit individual needs. These
may not be the needs of a "strict,"
purely technical engineer, but rather
as a writer, administrator, technical
personnel manager or executive. Sev-
eral courses in writing, reading, and
discussion already exist. For instance.
Dean Wakeland is currently organiz-
ing a special course in which students
can read a number of great books
during the summer and receive cred-
its toward an engineering degree.
The areas of misconception and
lock of information mentioned do not
even begin to scratch the surface.
Guidance for engineering minded
high school students is a vast area
and one which can be adequately
presented only by persons in or close-
ly connected with the engineering
field—such as engineering students!
Only by properly informing high
school students can we be assured of
the needed quantity and quality. The
question asked immediately by many
students who agree is "where and
how do we start?"
Perhaps no single solution exists to
organize students in this crusade;
however, the present engineering so-
cieties, professional and honorary, are
the most logical sources for support-
ing immediate action. They possess
the members and funds to assemble,
print, and distribute informative pam-
phlets presenting the student engi-
neer's view of engineering, the view
welcomed most by high school prin-
cipals and science teachers. Likewise,
these organizations can easily unite
under the direction of the Student En-
gineering Council to visit high schools
on on informal basis and meet with
technically minded high schools stu-
dents and their advisors.
When systematically organized,
these visits would require a minimum
of effort on the port of each individ-
ual. Junior Academy of Science Chap-
ters, JETS (Junior Engineering Techni-
cal Societies), as well as high schools
could be periodically visited, prefer-
ably during the spring semester, and
informed of current engineering
events such as the U. of I. Open House
and the advantages to be gained
from these visits. Indeed, the more
than 25 engineering professional and
honorary organizations on the U. of
I. Engineering Campus include mem-
bers from almost all the state high
schools, therefore, easy and inexpen-
sive advisory - service coverage is
guaranteed.
Colored slides, movies, and other
visual supplements can be prepared
for the organizations' members. It is
entirely possible, too, that such a ven-
ture would receive the financial as
well as moral support of the College
of Engineering and similar institutes
throughout the state. Indeed, an ava-
lanche of nationwide backing of "En-
gineering Students for Engineers" ef-
forts could be the result of initial
moves by on energetic organization
at the U. of I.
The experience benefits to engi-
neering students of organizing, ex-
plaining, and communicating are self
evident, not to mention the personal
satisfaction every student will feel.
Writing, speaking, and presentation
of ideas are essential skills for engi-
neering graduates.
The need for immediate action on
the part of engineering students to
reverse the current downward trend
of enrollments is equally self-evident.
Personnel and organizations for such
an endeavor already exist in the form
of engineering professional and hon-
orary societies and the awards of ac-
complishment and individual satisfac-
tion cannot be overemphasized. The
challenge is real, growing, and ur-
gent. ... It is up to us, as engineering
students and future engineers, to ac-
cept our responsibilities as American
citizens, now as well as later, and
come to the support of what is with-
out a doubt the greatest cause of all
— the assured defense of the U. S.
through continued technical advance-
ment with a sufficient supply of tech-
nical manpower.
5556 57' 58' 59 foO 61' 6Z
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HOW CUTLER-HAMMER
CREATIVE ENGINEERING
HELPS INDUSTRY REACH
ITS AUTOMATION GOALS
Ralph Millermaster, vice president,
engineering and development, answers the questions
most frcquenthj asked by students regarding
Cutler-Hammer's role in industrial automation
Q. How long has Cutler-Hammer
been in Automation?
A. Long before the word "auto-
mation" was coined.
Many company historians view
the installation of the first electric
turret-turning control for battle-
ships as our original "automatic
system" achievement. In 1904,
trials aboard the U.S.S. INDIANA
so improved rapid-fire and gumiery-
control scoring that identical sys-
tems were installed on sister ships.
Q. How does your Automation—
or "System Control"-effort
differ from your other control
business?
A. We work in two areas of control.
One involves research, develop-
ment and manufacture of stand-
ardized electric control components
and apparatus. Here the customer
orders from us through a bill of
material.
The automation customer is dif-
ferent. He has no bill of material
—he has a problem. He needs to
improve production or quality, or
to reduce his unit costs. He isn't
buying "hardware," he's seeking a
creative solution to a challenging
problem . . . and that's what our
engineers provide.
Q. Assuming I decide to work
for a control manufacturer, why
Cutler-Hammer?
A. The most compelling reason is
our continuing interest and exten-
sive experience in "System Con-
trol." This is the life of our com-
pany and distinct career advantages
result from this concern.
Our engineers are forced to apply
a combination of advanced elec-
tronic and electrical engineering
know-how to solve a customer's
manufacturing problem. They start
with a thorough grounding in the
customer's products— how he
moves and works the materials he
manufactures. Then they apply
their technical knowledge to create
a practical solution. We have a
Materials Handling group, a Metal
Processing group, and many other
industry groups composed of young,
creative-minded engineers.
And, we don't "stock-pile" our
engineering talent. Every engineer
we hire is expected to contribute
quickly and directly to the team
effort.
Q. How does Cutler-Hammer
approach an automation job?
A. We have learned that a sizable
system needs painstaking coordi-
nation between many groups—
project teams, engineering, mainte-
nance and purchasing personnel at
the customer factory and head-
quarters locations
. . . machinery
builders, motor manufacturers,
contractors and many more.
We view this coordination as one
of our primary functions, and iulfiU
it by furnishing all responsible
groups and individuals the infor-
mation they want and need to
guarantee an efficient dovetailing
of effort.
We organize a coordinating task
force for each project, headed by a
lead engineer and staffed by engi-
neers representing every necessary
technical discipline. That task force
is charged with three duties:
1. Create a system that will
solve the problem.
2. Design the system within the
time allotted.
3. Install the system at a cost
which pays its way for the
customer and provides us a
fair profit.
Task forces work together in a
modern 500,000 square foot plant
specifically designed to house every
activity involved in the evolution
of the complete system. Every pos-
sible step has been taken to provide
a climate that is conducive to
creative planning and development.
This approach has paid off! Long
recognized as a leader in standard-
ized motor control, Cutler-Hammer
is more and more being regarded
as a major contributor in industrial
automation. Our automation cre-
dentials include innovations in every
industrial field from continuous
process lines to newspaper mail
rooms.
Q. How do I learn more about
Cutler-Hammer's automation
capability and the career op-
portunities for engineers?
A. By visit in g your Place-
ment Office . . . picking up the
Cutler-Hammer literature on the
rack, and talking to your Placement
Director. Or, you can write direct
to T. B. Jochem, Cutler-Hammer,
Milwaukee, Wisconsin, for a com-
plete kit of information. And, I
hope that you will plan to meet
with our representative when he
visits your campus.
WHAT'S NEW FOR YOU? ASK...
CUTLER-HAMMER
Cutler-Hammer Inc.. Milwaukee, Wisconsin • Divisions: AIL; Mullenbach • Subsidiaries:
Uni-Bus., Inc.; Cutler-Hammer international, C.A. Associates; Cutler-Hammer Canada,
Ltd.; Cutler-Hammer, Mexicana, S.A.
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lOWARD HUGHES DOCTORAL FELLOWSHIPS. If you are
ntereited in studies leading to a doctor's degree in engineering or
jhysics, you are invited to apply for one of the several new awards
n 1963 on the Howard Hughes Doctoral Fellowship Program.
'his unique program offers the doctoral candidate the optimum
:ombination of high-level study at an outstanding institution plus
)ractical industrial experience in the Hughes laboratories,
ach Howard Hughes Doctoral Fellowship usually provides about
E8.000 annually. Of this amount approximately $1,800 is fortuition,
hesis and research expenses, other academic fees and books. The
emainder is composed of salary earned by the fellow and a stipend.
Howard Hughes Doctoral Fellowships are open to outstanding stu-
Jents. A master's degree, or equivalent graduate work, is essential
Defore beginning the Fellowship Program.
lUGHES MASTERS FELLOWSHIPS. The Hughes Masters
-ellowship Program offers unusual opportunities for education lead-
ng to a master's degree . . . and, in addition, provides each fellow
vith practical experience in the professional field of his choice.
^ew awards will be made In 1963 to qualified applicants possessing
3 bachelor's degree in engineering or physics.
The great majority of the award winners will be assigned to the
WORK STUDY PROGRAM and will attend a university sufficiently
lear a facility of the Hughes Aircraft Company to permit them to
Dbtain practical experience in a professional field of their choice,
Dy working at the company at least half time. Those associated
with a Southern California facility usually attend the University of
Southern California or the University of California, Los Angeles. An
appropriate stipend will be awarded.
A small, highly selected group will be offered a FULL-STUDY
PROGRAM. Participants in this program will receive fellowships that
permit them to attend an outstanding university on a full-time basis
during the regular academic year with a substantial stipend.
After completion of the Master's Program, fellows are eligible to
apply for HUGHES STAFF DOCTORAL FELLOWSHIPS.
For both programs, typical areas of research and development to
which fellows may be assigned while working for Hughes include:
weapons control systems, guidance and control systems, infrared
search and track systems, advanced propulsion systems . . . para-
metric amplifiers, masers, lasers, microwave tubes and devices,
electron-tube and solid-state displays, semiconductor materials,
digital computers, antenna arrays, aerospace vehicles and trajec-
tories
.
. . plasma electronics; solid-state, atomic, nuclear and aero-
space physics; propagation, mechanics of structures, chemistry
and metallurgy . . . systems design and analysis, human factors and
analysis, network analysis and synthesis . . . microminiaturization,
communications, data processing and digital computers, informa-
tion theory, simulation.
The classified nature of work at Hughes makes American citizenship
and eligibility for security clearance a requirement.
Closing date for applications: February 1, 1963
How to apply: To apply for either the Howard Hughes Doctoral
Fellowship or the Hughes Masters Fellowships write Dr. C. N.
Warfield, Manager, Educational Relations— General Office, Hughes
Aircraft Company, Culver City, California.
Hughes
Fellowship
Programs
Creating a new world with ELECTRONICS
I 1
HUGHES
L.
HUGHES AIRCRAFT COMPANY
An pqual opDortunity employer.
I
I
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A Masterpiece
of the
Die Casting
Process
(by New Products)
One indication we have of the steadily increasing competence of the die
casting industry is the amazing precision which can be cast chrectly
into our products. Tliis carlnu'etor hod}' casting, for example, is the product of
one extremely complicated casting operation in which die segments are withdrawn in six
directions to form its many surfaces, orifices, and ducts. Thus, machine finishing is greatly
reduced. To reach and maintain this degree of excellence, the die casting industry recjuires
practical creative engineers . . . the kind of people who are willing to go into unexplored
areas to develop new, better solutions to ever-changing problems. If you are that kind
of engineer now ... or plan to be . . . we would appreciate receiving your resume.
New Products Corporation
BEFMTON HARBOR. MICH1C3AN
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Engineers
In Choosing a Career,
Consider these
Advantages—
LoCdtion : Fishor is basically an "Engineering"
company with 1,500 employees located in a
pleasant midwest community of 22,000.
It's less than 10 minutes to the Fisher plant
from any home in Marshalltown.
Type of work: You'll become a member of
an engineering team that has produced some
of the outstanding developments in the field
of automatic pressure and liquid level controls.
Growth : Fisher's products are key elements
in automation which assures the company's
growth because of the rapid e.xpansion of
automation in virtually every industry.
Advancement: Your opportunity is
unlimited. It is company policy to promote
from within; and most Fisher department
heads are engineers.
(-H
r/ /
If you want to begin your engineering career
with one of the nation's foremost research and
development departments in the control of
fluids, consult your placement office or write
directly to Mr. Cecil Johnson, Chief Engineer,
Fisher Governor Co.mpany, Marshalltown, la.
// /f Uovii through pipe
anywhere in the world
chances ore it's controlled by. VISHEII
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THE UNIVERSITY OF ILLINOIS
RADIO TELESCOPE
I
Aerial view of the University of Illinois' 5-acre radio telescope at the Ver-
milion River Observatory, 5 miles southeast of Danville.
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Universit\" of Illinois astronomers
now have an instrument which enables
them to listen to distant galaxies never
seen with their optical telescopes. Their
new device is a six hundred- by four
hundred-foot "radio telescope." the
largest of its type. Built in cooperation
with the Department of Electrical En-
gineering, the radio telescope began
operation on November 9.
As mentioned above, the radio tele-
scope can "see" certain astronomical
sources of electromagnetic waves that
are invisible to the optical telescope.
Stellar dust clouds, which are opaque to
light waves, block optica! observation of
many galaxies beyond our own Milky
Way. However, some of these galaxies
also emit radio waves which pass
through the dust clouds luiattenuated,
so we may detect many of the otherwise
hidden galaxies with a radio telescope.
Also, a po.ssibility exists that some radio
sources are not "stars" in the usual
sense of the word ; they emit radio wa\-es
but not light waves.
The radio telescope cannot locate
sources as accurately as the optical tele-
scope can, but its ability to detect pre-
viously unknown astronomical bodies
offsets this disadvantage. Using the Illi-
nois radio telescope. Professors George
W. Swenson and George C. McVittie
and their staff have already begun a
five-year sin'vey to compile a catalog of
as many sources as possible which lie be-
yond the Milky Way. (Professor Swen-
son is of the Department of Electrical
Engineering and the Department of As-
tronomy. Professor McVittie is the head
of the Department of Astronomy.) Cur-
rent catalogs disagree in some respects,
and the nev.- data which will be contri-
buted by the Illinois radio telescope may
help radio astronomers compile a more
accurate and extensive catalog. (Initial
comparisons of data have already been
made with radio telescope installations
in Washington, D.C. and the Nether-
lands.) This revised catalog may then
tell astronomers more about the imi-
verse, for instance, the nature of its ex-
pansion. Astronomers alread\' know
from optical observations that all the '
bodies of the universe are continually .
moving apart from each other. However,
they do not know whether this expan-
sion is accelerating, decelerating, or con-
tinuing at a constant rate. Radio tele-
scope research may give some clues as •
to the true nature of this expansion.
(For a further discussion of the luii-
verse's expansion, see "Some Deductions
About the Expanding Universe" by Carl I
J. Stehman which appeared in the April,
1961, Tv(hnrjyritph.)
General Operation
riie I ni\ersity of Illinois radio tele-
scope has two main components: a wire
mesh reflector in the shape of a parabolic
cylinder and a tower-supported array of
receiving antennas mounted along the
focal line of the reflector. (The focal
line of a parabolic cylinder is analogous
to the focal point of a parabola.) Signals
or rays from distant radio sources inci-
dent upon the reflector as in Fig. 1 are
10 THE TECHNOGRAPH
focuseil on the icceivififj antennas. The
signals are then ted to the receiving-
recording device with coaxial cable. An
example of the recorded output of the
telescope is shown in Fig. 2. Only sig-
nals whose frequency is 611 megacycles
are recorded. The telescope is designed
to give optimum performance at this
frequency. It responds to signals of other
frequencies, but they are filtered out in
the receiving device. The recording in
Fig. 2 shows a graph of received signal
strength from the constellation Cygnus
plotted against time. Cygnus is in our
own galaxy. The signal strength rises
and falls as the telescope is moved by
the rotation of the earth through the
only position at which signals may be
Figure 1: Schematic diagram of the
radio telescope and its receiving-
recording device. Two signals are
shown being focused on receiving
antennas.
\m
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Figure 2: Photo of a chart from the
University of Illinois radio telescope
showing a record made as the beam
swept through space. The high orea
is a broad complex of radio sources
in the constellation of Cygnus.
The pencil beam characteristic of the
L niversity's radio telescope is made pos-
sible by a combination of the geometry
of the parabolic cylindrical reflector and
that of the specially-designed receiving
antenna array. Since the focal line of the
telescope's reflector lies in the north-
south direction, the received beam al-
ways lies in the meridian, or north-
south, plane. This restriction means that
the telescope detects a radio source only
if it lies on a particular imaginary line
in the sky. The imaginaiT line runs
north and south, and extends from the
northern horizon, through the zenith, to
the southern horizon. This selective
property is due to the geometry of the re-
flector: only those groups of rays origi-
nating in the meridian plane are com-
pletely reflected to the focal-line receiv-
ing antennas. The pencil-shape charac-
teristic is achieved by the special array
of receiving antennas. The spacing of
these antennas from one another and the
manner in which each is connected to
the receiver are important in receiving a
narrow beam. By making the connection
of each antenna to the receiver electri-
cally correct, proper cancellations and
reinforcements of the signal from each
antenna occur, and the narrow beam
characteristic of the telescope results.
These spiral receiving antennas have
provisions for rotating them on their
axes. A certain angular position for each
spiral antenna results in a particular sig-
nal cancellation and reinforcement at
the receiving device, effectively the same
as that mentioned previously. By rotat-
ing each of the 276 spiral antennas to its
proper position, the received beam can
be moved in the meridian plane thirty
degrees either side of the zenith. West-
to-east motion of the beam in the sky is
achieved by purely natural means: ro-
tation of the earth on its axis. Utilizing
this rotation, the University- of Illinois
radio telescope can "paint" a complete
circle of coverage of the sky in twenty-
four hoin's. During the survey, the radio
astronomv' staff will change the angle in
the meridian plane a small amount each
day by adjusting the receiving antennas
and eventually will get an accumulative
coverage thirty degrees north and south
of the zenith.
{(Jo>iti>iii(/i on Piii/r 20, (^.rjluiiin 1
)
received from Cvgnus. Recordings simi-
lar to Fig. 2 will be used to compile
the Department of Astronomy's catalog
of radio sources beyond our galaxy.
Some of the radio signals which are
being received from beyond our own
galaxy left their sources over 200 mil-
lion years ago.
The radio telescope receives signals
from only a small section of sky at any
given time. That is, its received beam
is a narrow one. A received beam may
be thought of as a particular group or
"bundle" of rays streaming in from
space and striking the telescope's reflec-
tor. If the rays of this bundle are all
parallel or nearly parallel to each other,
the beam is said to be narrow. A received
beam of this type is called a pencil beam.
It is important to realize that the ad-
jective pencil implies a pencil shape
beam and not a pencil size beam, for
the received beam is about four hundred
feet in diameter. This pencil-shape char-
acteristic of the beam enables the Uni-
versity's radio astronomers to know from
what part of the sk\' a received signal
has come.
Figure 3: A view from underneath the catwalk of one of the logarithmic-
spiral antennas.
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THE PROFESSIONAL ENGINEERING REFRESHER COURSE
by Dean H. L. Wakeland
Nearly any day you visit the Univer-
sity of Illinois Willard Airport, you see
university staff members either depart-
ing for or arriving from some communi-
ty in Illinois. Most of these staff mem-
bers are teaching some type of an ex-
tension course. Air travel has made it
possible to con\eniently reach even the
remotest of areas in Illinois, and to offer
various types of college class work in
all communities.
However, all of the extension offer-
ings of the iMiiversity are not in the
form of undergraduate or graduate class
work, but are types of instruction which
provide only a service rather than cred-
it to the people of the state. One of the
larger of these programs is the offering
of the Professional Engineering Refresh-
er Course, which is a joint program of
the extension division and the College
of Engineering. From fifteen to twenty
engineering staff members share in the
instruction of this course each semester,
which is offered in a number of local-
ities in Illinois. The Professional Engi-
neering Refresher Course is a series of
organized lectures to aid graduate engi-
neers in preparing for the State of Illi-
nois Professional Engineering Examina-
tion. Illinois, as does most other states,
stipulates that to practice, or offer to
practice, professional engineering, a per-
son must be registered as a Professional
Engineer according to the Illinois Pro-
fessional Engineering Act. To become
legally registered, an engineer must have
at least four years of engineering experi-
ence and pass a state examination to
prove his ability as an engineer.
^lany students leave engineering col-
leges each year without being aware of
the responsibility of legal registration
or the manner in which to become regis-
tered. Thus, the University of Illinois
has offered the Professional Engineering
Refresher Course, at the suggestion of
the Illinois Society of Professional Engi-
neers, to encourage and prepare gradu-
ate engineers to become registered and
also to aid them in their professional
growth.
The course consists of a series of lec-
tures covering the basic principles and
fundamentals of engineering. It is ex-
pected that students enrolled will al-
ready have recei\ed engineering degrees,
and thus the lectures are designed pri-
marily as a review of earlier studies.
The Professional Engineering Exam-
ination is usually given each May and
November, and the Refresher Course is
scheduled in a manner to prepare for
these dates. During the fall semester the
refresher course is normally offered in
Arlington Heights, La(irange, Elm-
hurst, Springfield, Chicago, Blue Island,
Rockford, Decatur, and Urbana. And
in the spring, in LaGrange, Park Ridge,
(Ottawa, Elgin, East St. Louis, Mt. Ver-
non, Chicago, Effiingham, Moline, and
Rockford. In some of these localities
several sections are offered at the same
time, and sections usually have about 30
students. The course cost is $30.00, but
the engineer's employer often pays the
tuition fee to encourage his registration
as an engineer. It certainly is not man-
datory that a graduate engineer take
the refresher course before he writes the
Professional Engineering Examination,
but the series of lectures are most help-
fid in guiding preparation. If a graduate
engineer is located in a state other than
Illinois, similar review courses arc of-
fered either by state luiiversities or in-
terested engineering groups. In Illinois,
additional review com'ses are offered by
other universities in Peoria and Chi-
cago.
The examination in the State of Illi-
nois is offered in two parts, and the
first day of examination is concerned
primarily with the theory in funda-
mental areas, such as statics, dynamics,
hydraidics, mathematics, strength of ma-
terials, economics, and electricity. The
second day of the examination is de-
signed to test the engineer in applied
types of engineering problems where
judgment and evaluation of the jirob-
lem are as important as the correct theo-
retical solution. The second portion of
the examination may not be taken until
after the engineer has had 4 years of
experience, but the first portion may be
taken at any time during the last half of
the senior year or after graduation. Sen-
iors are encouraged to take the first por-
tion of the examination during their last
semester in school, at a time when theo-
retical concepts are still fresh in their
minds. Normally, the first day of the
examination is offered on the campus to
encourage seniors to become registered.
Several of the student engineering or-
ganizations at the Lniversity of Illinois
have organized refresher courses to help
seniors prepare for the first day examina-
tion. Usually a minor charge is made
for enrollment in these review periods,
and the lectures are handled by staff
members who are willing to assist the
students. Announcements of the time, lo-
cation, and cost of these sections are
made in the meetings of the student en-
gineering societies.
Engineering students should take ad-
vantage of the opportunity to complete
the first portion of this examination
while on campus. They may do it after
they are on the job, if they so desire, but
the longer it is delayed, the more diffi-
cult it becomes. In any case, all gradu-
ate engineers should plan to become
registered, not only to qualify them to
practice the profession of engineering
le,gally, but also to improve them profes-
sionally. After a graduate engineer has
worked for four or more years, many of
the engineering fundamentals have be-
come hazy, or have been forgotten, sim-
ply because the engineer, in most ca'ses,
has specialized in a specific area and is
not continually confronted with prob-
lems requiring a mastery of all funda-
mentals. The review serves as a stimulus
to continue additional studies on their
OV.Ml.
After \ou graduate and gain four
years of experience, you might wish to
take the professional engineering re-
fresher course. If .so, you will be able to
find out where the course is being of-
fered in Illinois by writing the Exten-
sion Division at the University of Illi-
nois, Urbana. However, for applications
for the examination, you should write
to the Department of Education and
Registr.ation, Springfield, Illinois, and
they will in turn notify you of the date
of the examination, requirements for
registration, and other pertinent infor-
mation. Seniors in the College of Engi-
neering may obtain similar information
from the Associate Dean's Office in 103
Civil Engineering Hall.
Legal registration as a Professional
Engineer is going to become increasing-
ly more important, and all students in
the College of Engineering should plan
to take the first step towards profession-
al growth by writing the first half of
the examination during the last half of
their senior year. Then follow with the
second step four years later by enrolling
in a refresher course and passing the sec-
ond part of the examination.
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Our future is in the hands of men not yet hired
At Western Electric we play a vital role in helping meet the
complex needs of America's vast communications networks.
And a career at Western Electric, the manvifactming arm of
the nation-wide Bell Telephone S\ stem, offers >()ung men the
exciting opportunity to help us meet these important needs.
Today, Western Electric equipment reduces thousands
of miles to fractions of seconds. Even so, we know that om'
present communications systems will be inadequate tomor-
row; and we are seeking wa> s to keep up w ith — and antici-
pate — the futvue. For instance, right now Western Electric
engineers are working on various phases of solar cell luanu-
facture, miniaturization, data transmission, futuristic tele-
phones, electronic central offices, and computer-controlled
production lines — to name just a few.
To perfect the work now in progress and launch many
new communications products, projects, procedures, and
processes not yet in the mind of man — we need qualily-
minded engineers. If you feel that \ou can meet our stand-
ards, consider the opportunities offered by working w ith our
company. In a few short years, you w ill be ^V'esterll Electric.
Challenging opportunities exist now at Western Electric for electrical,
mechanical, incJuslriat, and chemical engineers, as well as physicol
science, liberal arts, and business majors. All qualified applicants will
receive careful consideration for employment without regard to race,
creed, color or national origin. For more information about Western
Electric, write College Relations, Western Electric Company, Room 6205,
222 Broadway, New York 38, New York. And be sure to arrange for a
Western Electric interview when our college representotives visit your
campus.
MANUfAC TURING AND SUPPIT V^^^^ / UNIT OF THE BELL SY&TEI
Principal manufacturing locations at Chicago. Ill,; Kearny. N. J.; Ballimore. Md,; Indianapolis, Ind,; Allentown and Laureldale, Pa.; Winston-Salem. N. C: Buffalo. N. Y.; North Andover.
Mass ; Omaha. Neb.; Kansas City. Mo.; Columbus. Ohio; Oklahoma City. Okla. Engineering Research Center. Princeton. N. J. Teletype Corporation. Skokie, III,, and
Little Rock, Ark, Also Western Electric distribution centers in 33 cities and installation headquarters in 16 cities. General headquarters: 195 Broadway. New York 7, N. Y.
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Concrete and the New Look
The new General Offices Building of the American Baptist Convention,
Valley Forge, Pa.
Architecture made news in May,
1962, at the American Institute of Arch-
itects convention when the practitioners
of the most useful of arts did some pub-
lic soul searching. At the meeting, many
architects voiced their dissatisfaction
with the uninteresting building forms
which have dominated our construction
scene in recent years.
The call has been sounded for great-
er imagination in building shapes and
surfaces—curtain walls, roofs and build-
ing frames—and for greater utilization
of the technological advances that have
been made in construction materials and
methods. In both of these areas concrete
has been a leader. IVIultiplanar curtain
wall panels: curved, serpentine, and geo-
metrically shaped frames; and the fan-
tastic shapes of shell roofs permit archi-
tects' imaginations to run practically un-
fettered.
An outstanding example of this new
look in architecture and technology' is
the national office buildings of the
American Baptist Convention, Valley
Forge, Pa. Upon their dedication in
May, 1962, motorists traveling the
Pennsylvania Turnpike near the Valley
Forge exit began stopping in such num-
bers to view the buildings that the
Turnpike Authority was compelled to
erect signs forbidding stopping at that
point.
An\one who has seen the structures
can readily appreciate the turnpike phe-
nomenon for they are compellingly eye-
catching. And yet there is a peaceful
solidarity about them that precludes any
of the crassness that is sometimes associ-
ated with the term "e\e-catcher."
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Modern concrete technology has freed designers of the necessity of
adhering to any set group of building shapes or wall textures and
designs.
In keeping with the unity of the
owner"* faith, the architect. Vincent G.
Kling. F.A.I. A., chose the circle, tradi-
tional symbol of unity, for the general
plan of the building complex. In addi-
tion to its esthetic value, the circular
plan had practical advantages: it placed
the several divisions of the church in
closer proximity than would have been
possible with more conventional plans
and also permitted the Graphic Arts
Building, which fans out just beyond
and partially encompasses the office
building, to be close to the creative de-
partments without its concomitajit noise
intruding upon them.
The 240 feet inner diameter and 52
feet width of the office building provides
offices free of any wedge-shaped feeling
and a convenient partitioning module.
The logic, both esthetic and practical,
of these structures and the numerous
other circular, curved or otherwise un-
usually shaped buildings now being built
is being recognized more every day.
Thanks to the moldability of concrete
these new building frames are fast to
erect and low in cost.
The curtain walls of the American
Baptist Convention offices are also of
unusual interest. These are not slick,
characterless panels and mullions. The
exposed translucent quartz aggregate set
in a white cement matrix lends an in-
teresting texture and sparkling surface
to the facade. Again, concrete made
rapid and economical production of the
unusual curved panels possible.
Modern concrete technology' has
freed designers of the necessity of ad-
hering to any set group of building
shapes or wall textures and designs. It
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has also made possible a never-before
known control of concrete's physical
characteristics. Now that concrete is
being used for such a wide variety of
architectural and engineering purposes,
it is imperative that its performance be
controlled in many respects—strength,
workability, appearance, durability, set-
ting time and permeability. Fortunately,
concrete technology has kept pace with
expanding applications. This is wit-
nessed by improved batching and mix-
ing equipment, better ready mix trucks,
effective admixtures, quality-controlled
aggregates and cements, and much great-
er insight, in the laborator\" and in the
field, into the means of achieving the
desired properties in the concrete for the
job at hand.
As late as the earl\ lOOd's concrete
design was largely empirical. Kspecially
in connection with the proportionitig
and selection of concrete ingredients
there was great ignorance and confusion.
The relationship between water content
and strength had not been di.scovered.
The effects of aggregate composition,
gradation, and cleanliness on concrete
soundness were not known. Mixing and
placing practices were unscientific. .Ail
of these factors resulted in wideK' \ary-
ing concrete quality.
Thanks to efforts of the early con-
crete producers and materials manufac-
turers and to the work of some profes-
sional groups, a great deal of science
has been mixed uith the art of concrete
construction.
The American Baptist offices illus-
trate these technological advances, in
addition to modern esthetic features.
For example, in casting techniques, the
building members range from the cast-
in-place building frames, Hfwr and roof
slabs, and footings—to precast exposed
aggregate wall panels and precast dou-
ble-tee roof slabs—to machine-made con-
crete split brick for the walls of the five
core towers.
Most important, however, is the con-
trol now possible of the perfonnance of
the concrete itself. This control is ef-
fected by the knowledge and care of
execution exercised in each of two areas
—the design and mixing of the con-
crete, and the handling and placing of
it at the job-site. In th;- casfin-place
concrete of the American Baptist offices,
(Continiud on Pagi- 24. (Column JJ
The 240 feet inner diameter and 52 feet width of the office building
provides offices free of any wedge-shaped feeling and a convenient
partitioning module.
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AT PRATT & WHITNEY AIRCRAFT...
YOUR EYES CAN BE ON THE STAI
SPECIALISTS IN POWER
. . .
POWER FOR PROPULSION-POWER FOR AUXILIARY SYSTEMS
CURRENT UTILIZATIONS INCLUDE AIRCRAFT, MISSILES, SPACE VEHICLES, MARINE AND INDUSTRIAL APPLICATI
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UT YOUR FEET MUST BE ON THE GROUND
The glamour and excitement of space age programs often obscure a fundamental fact. It is simply
that farsightedness must be coupled with sound, practical, down-to-earth engineering if goals are
to be attained. This is the philosophy upon which Pratt & Whitney Aircraft's position as a world
leader in flight propulsion systems has been built.
Almost four decades of solid engineering achievement at Pratt & Whitney Aircraft can be credited
to management's con\iction that basic and applied research is essential to liealthy progress. In
addition to concentrated research and de\eiopmcnt efl'orts on advanced gas turbine and rocket
engines, new and exciting effects are being explored in every field of aerospace, marine and industrial
power application.
The challenge of the future is indicated by current programs. Presently Pratt & Whitnc\ Aircraft
is exploring the areas of technical knowledge in magnetohydrodynamics . . . tlicrniionic and thermo-
electric conversions . . . hypersonic propulsion . . .fuel cells and nuclear power.
If you have interests in common with us. if you look to the future but desire to take a down-to-earth
approach to get there, investigate career opportunities at Pratt & Whitney Aircraft.
To help move tomorrow closer to today, we continually seek ambitious young engineers and scientists. Your de-
gree? It can be a B.S., M.S. or Ph.D. in: MECHANICAL . AERONAUTICAL • ELECTRICAL . CHEMICAL and
NUCLEAR ENGINEERING . PHYSICS . CHEMISTRY • METALLURGY . CERAMICS . MATHEMATICS • ENGI-
NEERING SCIENCE or APPLIED MECHANICS. The field still broadens. The challenge grows greater. And a future of
recognition and advancement may be here for you.
For further information regarding an engineering career at Pratt & Whitney Aircraft,
consult your college placement officer or write to Mr. William L. Stoner,
Engineering Department, Pratt & Whitney Aircraft. East Hartford 8, Connecticut.
Pratt &Whitney fiircraft o,v,s,oMOPu.,.g.
CONNECTICUT OPERATIONS EAST HARTFORD, CONNECTICUT
DIVISION OF UNITED AIRCRAFT CORP.
FLORIDA OPERATIONS WEST PALM BEACH, FLORIDA An E,»ol Opp«h^.r E..p1oy.r
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INFORMATION
RETRIEVAL
by Thelma Allen, CE '65
TT^ i
KEYWORD F l.E
Figure 2. The proposed keyword
card system.
In the early 1950's many business con-
cerns and professional societies began to
see the need for a new system of locat-
ing information in their huge scientific
libraries. Within the last decade the an-
nual volume of technical material more
than doubled, multiplying the need for
a new system of information retrieval.
When administrators, scientists, and
engineers began their research of the
problem, they soon discovered that the
old systems of cataloguing information
were inefficient and resulted in expen-
sive time losses in locating references. In
most instances, an inquirer was looking
for a specific topic to solve a particular
problem. The Dewey Decimal System,
which does not allow for new concepts
and categories, failed to indicate all the
topics covered in a book so that the se-
lected material vi^as often irrelevant.
For example, a single report coidd cover
chemistry, physics, mathematics, and eco-
nomics. If the predominant subject mat-
ter were chemistry, the report would be
filed under that heading. Thus a mathe-
matician might easily have overlooked
the report which contained the data
needed to solve his problem.
It soon became obvious that a new
system which differed from the Dewey
Decimal S\'stem in that its scope would
never be exhausted by a continually ex-
panding list of concepts was needed.
The scientists and engineers of a sub-
committee of the American Institute of
Chemical Engineers Standards Commit-
tee (AIChE) developed a system based
on the keywords in the section titles
and text books allowing all the neces-
sary cross references. The number of
key words per book varies from ten to
thirty. Since these keywords form a type
of dictionary, new concepts can be added
as needed.
The following is a brief sketch of
classification under the new system.
After deciding to include a publication
in a collection, the first step is indexing
either by titles or content. Title index-
ing is usually sufficient for individual li-
braries. In this method only the key-
words in the titles are indexed. Hovv'-
ever, many individuals and business con-
cerns prefer to index all the keywords
in the printed matter. This requires an
analysis of the book, indentification and
evaluation of the keywords, and a des-
cription which includes a short abstract
and a list of the keywords. Most com-
panies prefer to have this step followed
by a dissimilation process in which com-
puters compare profile cards of individ-
a!s and documents hv the use of these
A. Liquid-1, sprayinglO, drying-8, atomizing-10, gas-10.
latent heat-10. radiationlO, wall-9. B. Sulfite liquor-1,
sulfur dioxide-2, spraying-lO. drying-8. C. Pyrites-1,
roasting-10, drying-8, spraying-lO. D. Uranyl nitrate-1,
uranirm oxide-2, denitration-10.
Liquids are spray dried without atomizing gas. Latent heat is supplied by direct
radiation from hot wall to spray. Discloses application to production of sulfur
dioxide from sulfite liquor, to roasting of pyrites, to denitaration of uranyl ni-
trate to uranium oxide, and to oxidation of sewage sludge.
C.E.P. 56, p. 102 (January 1960).
Figure 1
key\vords. Each employee who could
possibly use the information is then sent
a copy of the abstract. In this manner
the retrieval problem is reduced in two
ways: first, it keeps the users of the
s\stem abreast of current developments
and, secondly, it reduces the number of
actual retrievals because the users will
have already familiarized themselves
with the information.
The actual retrieval is the selection
of material pertinent to a specific prob-
lem. This selection must include all
relevant material, yet it must not in-
clude so much that the reader is forced
to consider unnecessarily large volumes
of material to find his solution.
For two \'ears AIChE worked on this
system to conserve technical manpower
as well as provide efficient information
retrieval. As each publication comes out,
they ask the author and editor to print
a list of keywords and an abstract. This
eliminates the duplication involved when
each of many companies has one of its
employees index the book.
The subcommittee also suggested a
two file system for indexing. One file
contains a card for each book in the
collection. These 3x5 cards are divided
into four parts. (Fig. 1) At the top is
a listing of keywords from that book.
A short abstract occupies the center
space, and a bibliography is found at the
bottom. In the upper right hand corner
there is an accession number. These
numbers do not have to be grouped by
subject matter as in the Dewey Decimal
System. However, they indicate where
the book can be located since all books
are kept in numerical order.
In the keyword file, the cards con-
tain the accession number of all books
related to each keyword. The accession
numbers are placed in ten columns ac-
cording to the units' digit (Fig. 2). By
placing the numbers in columns in this
manner, specific topics are easier to lo-
cate. For example, to locate informa-
tion on "cleaning of catalysts" a person
would look for the same accession num-
ber under "cleaning " and "catalysts. "
It is easier to pick out a number from a
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Technocutie . . .
I
SlUnle^f,
If you think you've seen Shirley Buss, this month's blue-eyed, blonde haired
Cutie, before, and you don't come from Belleville, III., her home town, it was
probably around the Alpha Omicron Pi sorority house, her campus home
Or maybe you've seen her photo among the contestants in the
Dolphin beauty contest, or even among the Homecoming Queen
semifinalists. Shirley, a charter member of Guidons and
stunt show director of her sorority house, is often seen
enjoying some of her favorite pasttimes— reading,
dancing, swimming, ice skating, tennis, and—
she said it-football. This month's TECHNOCUTIE
is also public relations chairlody for the lllini
Union Movies. See you at the movies, men.
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NEWS AND VIEWS
at the
University of Illinois
Edited by Gary Daymon, EE '64
llliac Retires After Ten Long
Years
One of the fastest growing fields in
the world today is computer technology.
Ten years ago llliac, a computer de-
signed and built at the University of
Illinois, was put into service. It was not
only one of the world's fastest computers
it was the onl\- one at that time owned
by a university. Next month it is being
retired from service.
A new IBM 7090 computer, 20 times
bigger in capacity than llliac, is now
available for use by U. of I. researchers.
Unlike llliac, which was sequential
(computation stopped during input and
output operations), the 7090 can be
working on one problem while another
is being put in and yet another is com-
ing out. Input and output preparations
are accomplished by a "slave" computer,
an IBM 1401, which turns punched
cards into magnetic tape and the mag-
netic tape into printing for the output
—
at the rate of 600 full lines per minute.
The new computer will allow much
faster computation than has previously
been possible at the University. A repre-
sentative problem that would take fif-
teen years to solve by the use of nothing
but pencil and paper, or 80 weeks with
the aid of a desk calculator, can be
solved by the 7090 in five seconds. It
has 32,768 words in its main memory,
v,'hich is backed up by magnetic tapes
(two million words each) and a disc
file (to be added later) whicli will hold
nine million words.
This computer, as well as the new llli-
ac II (Tfchnograph Nov. 1961), which
is expected to be operational next spring,
are facilities of the Digital Computer
Laboratory, an interdisciplinary research
facility under the U. of I. (jraduate
College. The Laboratory and its equip-
ment are available for use b\' all depart-
ments on the campus. In addition to this
service function, the Laboratory person-
nel engage actively in computer research,
and there is a graduate training program
associated with each research program,
llliac will continue to be used, to a lim-
ited extent, in some of the internal Lab-
oratory research work.
llliac had a reasonably long life span
for a computer. Although it was only
operational for ten calendar years, it
was in use substantially 24 hours a day
—that's thirty years of work, which is
usually considered sufficient for retire-
ment in anybody's book.
Summer lnstitu^e in Engineering
Technology
The third aiuuial Summer Institute
in Engineering Technology for junior
college and technical institute teachers
will be conducted June 17 to August 10
at the University of Illinois. Prof.
Jerry S. I)obro\olny, head of the De-
partment of (jeneral Engineering is di-
rector of the eight-week summer insti-
tute.
Forty teachers throughout the country
will be selected. Each teacher will re-
ceive a $600 fellowship plus allowances
for dependents and travel. No tuition
will be charged, and housing will be
available in the V . of I.'s residence halls.
Courses will be offered in engineering
mathematics, electronics technolog\', and
machine design technology. Those at-
tending will also take part in technical
education seminars, and may obtain
credit towards a graduate degree. The
a;5plication deadline is February 15.
Dr. Bailor Receives $91,400
Research Grant
Dr. J. G. Bailar Jr., an internation-
ally known L^nixTrsity of Illinois chem-
ist, has received a $91,400 three-year re-
search grant from the National Science
Foundation. Dr. Bailar will use the
grant to study the reactions of com-
plexes in inorganic chemistry, a field
vchich he pioneered 30 years ago.
Today's applications of inorganic com-
plex compounds include medicines, in-
sect repellants, plant growth regulators,
and dyes. Other products for industrial
processes such as improved rubber, plas-
tics, greases and lubricants are being used
exclusively.
Among chemical problems which Dr.
Bailar now is studying are inorganic
pohmers and the possibility of linking
metallic atoms into their molecidar
chains. His research, if successful, will
open the way to plastics and liquids
which can withstand extremely high
temperatures and serve special uses, par-
ticularly in space applications.
Dr. Bailar has been president of the
American Chemical Society, and 65
chemists have received doctorate degrees
under him during the last three decades.
Lubricants for Space Travel
Lubricants for space travel and ex-
ploration are being studied by the Uni-
versity of Illinois Department of Cer-
amic Engineering under a $35,000 con-
tract with the Aeronautical Systems Di-
\ision of Wright-Patterson Air Force
Base, Dayton, Ohio.
One lubricant is desired which will
function under a variety of conditions
in high and low temperatures (80 to
1500°F. ), in a vacuum and in high
radioactive areas. The project includes
the study of ceramic bonding materials
for dry film lubricants and the relation-
ship of binder, lubricant and metal. It
also includes the investigation of chemi-
cal stability and physical properties.
The project is headed by Prof. J. A.
Nelson, with H. R. Thornton and J. F.
Benzel acting as research assistants.
Maybe They'll Even Change
The River's Name
Thousands of acres of southern Illi-
nois land which had been periodically
flooded in the past will soon be flood-
free. The land lies in the Big Muddy
Ri\er Basin, and the cure for the prob-
lem, the Rend Lake Dam and Reservoir,
will be constructed on the river near
Benton, Illinois. L^niversity of Illinois
Hydraulic Engineering students and
staff members have been studying many
phases of the project for the last several
years.
The L^niversity of Illinois studies on
the Rend Lake Project started in 1957.
\]. of I. hydraulic engineering classes,
working with the Illinois Division of
Waterways and the Rend Lake Conser-
vation District, constructed models of
proposed spillways as part of their I'egu-
lar classroom work. This procedure,
which provided the students with an op-
pornmity to work on a real project un-
der active development, has made a
major contribution to the initial plan-
ning of the spillway section and various
modifications which have been proposed
for the structure. The project has now
reached the stage of study and analysis
by appropriate state agencies, consulting
engineers, and other people concerned
with resen'oir developmnt in Illinois.
The L^niversity of Illinois work on
the project, directed by John C. Guil-
lou. Professor of Hydraulic Engineer-
ing, also involved studies of bottomland
reclamation of areas which will be free
of flooding after the dam is completed,
and of the most economical methods of
reclaiming the land which has previous-
ly been flooded. This work, according to
Piofessor Guillou, has been an example
of the sort of project which provides
valuable experience for the students and,
at the same time, a real service for the
people of the state.
I
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Splitting atoms . . . under control
Inside a nuclear reactor, atoms are split by nuclear "bullets" or neutrons flying at 5000 miles per
hour. Vast amounts of energy are released. In many of today's reactors, the secret of controlling
this chain reaction and putting it to work lies in a special form of carbon known as graphite.
Graphite slows down the neutrons to a working speed and keeps them within the reactor core
where they can split more atoms to generate useful heat. ^ And the hotter the better, because
graphite grows even stronger at high temperatures! That's why graphite is also used inside rocket
and missile engines to withstand the searing blast of burning fuels . . . and on nose cones and other
critical surfaces to protect against the intense heat caused by air friction. ^ Under the trademark
National, Union Carbide has been making carbon and graphite increasingly useful to industry
for more than fifty years. It is only one example of how the people of Union Carbide are
constantly striving for a better tomorrow.
A HAND IN THINGS TO COME
WRITE for booklet C-60 'The Exciting Unirersc of Union Carbide", which tells how research in the ^^^^
fields of carbons, chemicals, gases, metals, plastics and nuclear energy keeps bringing new wonders into your life. ^^^W
Union Carbide Corporation, 270 Park Aienue, New York 17, N.Y. In Canada, Union Carbide Canada Limited, Toronto.
uiyiON
CARBIDE
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AN OPPORTUNITY TO GROW
IN THE HIGHEST PROFESSIONAL
WORKING ENVIRONMENT...
MITRE designs and develops systems that enable our mili-
tary commanders to detect attack and retaliate instantly.
Typical systems include Nuclear Detection and Reporting
Systems, North American Air Defense Combat Operations
Center and Back Up Interceptor Control System. MITRE
is also experimenting with techniques for future air traffic
control systems.
Mom
/
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"5
S/y-(.^iri^m
^!£.?7:i:.
For the young systems engineer there is no more rewarding
work. You associate with the top men in your field. You
work in an atmosphere that allows you to extend your
capabilities professionally and academically.
At (VIITRE, men trained in single disciplines are encouraged
to grow beyond their original fields of interest. Systems
designers learn to work from an increasingly broad base.
You may work in such diverse areas as information theory,
computer design, display techniques, propagation, or
human engineering. You may analyze. You may synthesize.
You may deal with systems or components. At the highest
levels, you may have to consider political, economic and
social factors ... as well as the predictable technology.
Minimum requirements, B.S., or M.S., or Ph.D. in these
disciplines: electronics, physics, and mathematics. MITRE
IS located in pleasant, suburban Boston, Rewards are com-
petitive. Write, in confidence, to Vice President - Technical
Operations, The MITRE Corporation, P.O. Box 208, Dept.
UIT 12 Bedford, Mass.
THEI
Ml IRK
MITRE, an independent nonprofit corporation, working with — not
in competition with — industry, serves as technical advisor to the
Air Force Electronic Systems Division, and is chartered to work for
'such other Government agencies as the Federal Aviation Agency.
New Look in Concrete . . .
( (^nntintuil fiDid Payc 15)
for e.xaniple, two types were needed
—
one for the .structural members (col-
umns, beams, trusses), and another for
the floor and roof slabs.
Higher stresses and greater reinforce-
ment concentration in the structural
members dictated a concrete mix that
was both workable and of high strength.
The resulting concrete was a 4,000 psi
mix of 5-inch slump using Pozzolith
water-reducing, set controlling admix-
ture to control slump and strength. For
the floor and roof slabs a 3,000 psi mix
of 4-inch slump was specified using the
following materials:
Cement 480 lbs.
Sand 1.400 lbs.
%" Stone
Pozzolith 1.02 lbs.
Water 34 gals.
Thanks to the high quality materials
used and control exercised by the ready-
mixed concrete supplier, Highway Con-
crete Co., the coefficient of variation was
less than 10 per cent—a highly enviable
record. There were 726 tests of 6 to 8
cylinders each made of the 3.000 psi
concrete, and every single result exceed-
ed the specified strength.
Of course, the performance of even
the best concrete can be seriously under-
inined by faulty formwork, poor placing
and finishing practices or inadequate
curing. To illustrate the over-all excel-
lence of the work on the American Bap-
tist offices, the project supervisor for the
general contractor. Turner Construction
Co., commented on tbe concrete in
place, "Probably the best controlled con-
crete—from the standpoint of slump and
everything else—I've ever seen. Honey-
comb on this job was unknown. We just
didn't have it."
By a fortunate set of developments,
maturity in concrete control
—
quality
materials, improved ready-mix equip-
ment, enlightened handling and placing
practices—and the new trend in archi-
tecture—freer building forms, greater
variety in texture and color—have oc-
curred simultaneously. The result is that
the logical construction material for the
new architecture is ready for the chal-
lenge.
Vincent G. Kling put it well when he
said, "Concrete was chosen as the basic
material for the American Baptist of-
fices because of its permanence and high
fire rating and because it can be mould-
ed freely to any contour and shape. As
utilized in many foniis and techniques
throughout the project, it presents one
of the most complete examples yet of
the versatility of modern concrete tech-
nology."
(Printed />y permission of The iMos-
ters Builders Company
, a division of
A nieriedn-Marietta (lonipans . Bruee R-
M'ellek. Asst. Dir. P.R. Dept.)
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Information Retrieval . . .
( ('.nutuiut tl liiiiii I'lii/f IV)
of money wasted on iluplicating experi-
nieiits. Also time is saved in developing
a product because it is easier and quicker
to use the new system than to experi-
ment to find out it a new process is
workable.
The misconception that the new sys-
tem was more difficult to comprehend
than the Theory of Relativity was based
upon the advanced stantling of the sci-
entists who first called the attention to
the problem, the immensit\' of the prob-
lem, the impressive calibre of enszineers
prominent in finding the solution, and
the very fields concerned. In attempt-
ing to dispel this misconception the pro-
moters gave the impre.ssion that the sys-
tem was \ery simple.
There were three ways in which the
proce.ss was oversimplified in .some ad-
ministrators' minds. Some thought re-
trieval as the whole story
—
problem,
solution, Q.E.D. ; others believed that
information handling was the same as
data handling; the third group thought
that information retrieval was on a de-
humanized plateau of advanced elec-
tronics where all answers were at some
button-pusher's fingertips. Toda\' the
new systems are generalh accepted by
industry and individuals alike tor use
iii libraries.
ENGINEERING CALENDAR
Pictures With Ultra-Violet Light
A new paper which copies engineer-
ing drawings by exposure to ultra-violet
light was introduced by Copymation,
Inc., of Chicago. Called "UV-Dri," it
develops into a sharp permanent image
without processing by liquid chemicals,
gases, or heat. L'V-Dri's special coating
reacts to ultra - violet light shining
through transparent or translucent
originals of engineering drawings. Dark
lines on originals show up white on
UV-Dri—a reversal process as in finger-
prints. This paper will initially be sold
in a blue color. Cither colors successfully
produced so far in laboratory tests in-
clude violet, red, and green. Finishes
range from matte to high gloss.
Research Pays OfF
Lxpenence and knowledge gained
from building the power plant of the
X. S. Savannah, the world's first nu-
clear cargo-passenger ship, have led to
the development of a more powerful and
compact yet less expensive marine pro-
pulsion reactor. Weighing 685 long tons
or about 25% of the X. S. Savannah's
reactor system, the new plant will fit
into the same space as the conventional
oil fired marine boilers. Engineers at
Rabcock & Wilcox Company predict
that future cargo ships containing this
reactor will attain 23 knots at an operat-
ing cost equivalent to that for conven-
tional ships.
January
3 Classes Resume
7 "Some Considerations in the De-
sign and Development of Log-
Periodic Antennas,"
Dr. P. Mayes
Preview of the papers to be pre-
sented at the Orlando, Florida,
Millimeter Wave Conference
8 "Chemical Effects of Nuclear
Transformations in the Gas
Phase,"
Mrs. A. C. Wang
ASCE
9 "Delayed Creep in Iron,"
Prof. J. E. Weertmen
ASChE
AIEE-IRE
AIIE
ASME (elections)
EMS
1 1 "Kinematics of Dehydrogenation
of Isoprophanol,"
Mr. C. Q. Sheely
1 4 "Propagation Characteristics of a
Transmission Line Loaded Peri-
odically with Dipole Antennas,"
Dr. R. Mittra
15 "Recent Chemistry of the Alene,"
Mr. P. D. Eyman
16 Study Day
"Yielding of Iron,"
Dr. R. M. Fisher
17-25 Finals, Good Luck!
23 "Electronmicroscopic Observa-
tions of Martensite Formation in
Cu-Al Alloys,"
Mr. P. R. Swann
29-30 Fifth Sanitary Engineering
Conference, "Quality Aspects of
Water Distribution Systems"
1:00 p.m.
4:00 p.m.-141 EEB
3:00 p.m.-141 EEB
4:00 p.m.— 1 1 2 Chem Annex
7:30 p.m.— 1 16 E Chem
4:00p.m.-218 Cer
7:00 p.m.-l 16 E Chem
7:30p.m.-151 EEB
7:00 p.m.-253 MEB
7:00 p.m.—to be announced
7:30 p.m.-220 TL
4:00 p.m.— 1 1 2 Chem Annex
4:00p.m.-141 EEB
4:00 p.m.— 1 1 2 Chem Annex
4:00p.m.-218 Cer
4:00 p.m.-21 8 Cer
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Opportunities are better ttian
ever at Betiiletiem Steel
!
The Bethlehem Loop Course
. . . and how it Avorks
The Loop Course is our continuing
prograni for selecting and training
qualified college graduates for ca-
reers with Bethlehem Steel. It was
established some forty years ago.
Its unusual name comes from the
fact that from the very beginning,
the course has included an obser-
vatioucd circuit (or "loop") of a
steel plant.
Promotion from Within
The Loop Course provides man-
agement personnel. .Since it is our
policy to promote from within, it is
vital that competent men, well-
grounded in our practices and
policies, be a\'ailable to fill manage-
ment openings as they occur. And,
due to Bethlehem's steady and
continuing growth, there has been
no lack of o[)portunities to advance.
The Basic Course
F;\-cry loopcr attends the initial
fi\-e-\\cck: course held at our home
office in Bethlehem, Pa., beginning
early in July. He attends orienta-
tion talks, listens to discussions by
management men on all phases of
company operations, and makes
daily trips through the local steel
jilant. At the end of this period he
has a sound knowledge of the over-
all Bethlehem organization.
Their First Assignments
At the end of the basic course,
loojiers receive their first assign-
ments. Ordinarily a large majority
report to our steelmaking plants,
where they attend orientation pro-
grams nmch like the initial one at
Bethlehem. During this period,
plant management closely observes
each looper's aptitudes and inter-
ests, with the objective of giving
him an assignment for which he
appears to be best fitted, and cor-
responding as closely as possible to
his interests, educational back-
ground
,
and work preferences. Loop-
ers selected for sales, research,
fabricated steel construction, min-
ing, shipbuilding, and the com-
pany's administrative departments,
proceed from the basic course to
specialized training programs.
Preparing for Advancement
As the loojK'r gains in ability,
experience, and knowledge, and as
openings occur, he is moved into
positions of increasingly greater
responsibility. The company ex-
liects and encourages the looper to
p.roduce
. . . to make stearK- prog-
ress. Regular reports on his work
and jjrogress are made to depart-
ment heads—and annual reports to
divisional vice-presidents—through-
out his career.
Emphasis on Technical Degrees
Because of the nature of Bethle-
hem's actix'ities, the greatest de-
mand is for men with technical
degrees, especially those in chemi-
cal, civil, electrical, industrial, me-
chanical, metallurgical, mining, and
naval architecture and marine
engineering.
Read Our Booklet
The eligibility requirements for
the Loop Course, as well as how
it operates, are more fully covered
in our booklet, "Careers with Beth-
lehem .Steel and the Loop Course."
Copies are available in most college
placement offices, or may be ob-
tained by writing to Manager of
Personnel, Bethlehem Steel Com-
pany, Bethlehem, Pa.
An equal opportunity employer
BETHLEHEM STEEL BETHLEHEM
stUl
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Looking towards a Chi., E.E., Mi. or Chemistry degree?
Look ahead to the advantages of a career in Monsanto production
V
M
Let's face it. Production is the very heart of a
billion-dollar producer like Monsanto. Here's
where the young engineer meets technical chal-
lenges second to none. Here's where he can
display his talents daily . . . helping increase
yields, improve processes, raise efficiency, lower
costs, boost profits. Here's where
Monsanto's on-the-job training
can help him move ahead faster . .
.
personally and professionally.
Monsanto production men are
known by many titles—Mainte-
nance Staff Engineer, Plant Tech-
/
mm
nical Services Engineer, Production Supervisor
. . . to name a few. Try one on for size noiv . . .
then see your Placement Director to arrange
an interview when we visit your campus soon.
Or write for our new brochure, "You, Your
Career and Monsanto," to Pi'ofessional ?]m-
ployment Manager, Department
EM-6, Monsanto Chemical Com-
pany, St. Louis 66, Missouri.
llWjllUjl
All qualified applicants will re-
ceive consideration without regard
to race, creed, color or national
origin.
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A basic problem facing the designers of submersible, sea-
going, air-cushion, flying or space-seeking vehicles is the
resistance of the liquid or gaseous fluids through which
these craft must pass. The shape of the vehicle becomes
critical in determining its speed and efficiency. Research
on fluid dynamic shapes at Douglas Aircraft Division lab-
oratories is among the most advanced in the world. Included
are studies and experimental work relating to submarines,
ships, subsonic, supersonic and
hypersonic aircraft, and
...A STIMULATING AREA FOR CREATIVE ENGINEERS manned re-entry space-planes.
Also under present development are new computer-oriented
methods of calculating the potential flow and heat about
arbitrary bodies throughout the speed spectrum and solving
the various configuration problems which are involved.
THE SHAPE OF SPEED
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(adio Telescope . . .
( C.rjiituuuii irom Piige 11)
teceiving Antenna Array
The receiving antenna array is niount-
d along the focal h'ne ot the reflector,
rhe array consists of 276 conical, lo-
larithmic-spiral antennas which were de-
eloped in the U. of I. Antenna Labora-
ory bv Dr. J. D. Dyson. These anten-
las are placed in "pointing-down" posi-
ion underneath the focal-line catwalk.
\ close-up of a spiral antenna in posi-
ion is shown in Fig. 3. The spiral an-
ennas are not uniformly spaced along
he focal line of the reflector. Most are
)laced toward the center of the focal
ine. The array or arrangement of the
mtennas was designed by Dr. Y . T. Lo,
vho is also of the Antenna Laboratory.
3r. Lo's array helps produce the tele-
icope's narrow beamwidth, as we have
een before.
lonstruction
The telescope is located forty miles
roni campus, five miles southeast of
Danville at the University's Vermilion
River Observator)-. The Obsenatory
md its telescope were located here so
:hat designers could take advantage of
1 natural ravine cut out by a small
rributar\' stream to the Vermilion River,
[f the reflector's earth base were to have
been dug in level ground, at least 130,-
000 cubic yards of earth would have
had to been removed. By the use of the
natural depression of the ravine, only
50,000 cubic \ards were required to be
moved in a balanced cut-and-fill opera-
tion. The original stream now runs
through a concrete channel in the cen-
ter of the reflector with a two per cent,
downstream slope to the south. The re-
flector surface is accurate within 1.2
inches. It is covered with sealed asphalt
sheets. Over these is placed a two-inch
wire mesh which actually does the re-
flecting.
The receiving array is located on a
wooden truss, 425 feet long, which
forms the catwalk. The truss is sup-
ported by four wooden towers 153 feet
high. (153 feet is rhe focal length of the
reflector.) The truss and towers are
made of laminated, glued fir treated
with a preservative. Many of the bolts
used in the towers are made of wood.
The bolts' specified length turned out
to be about one wavelength ; had metal
bolts been used, their electrical resonant
frequency would have been equal to the
frequency of the received signals. The
residting small induced currents in the
bolts would have altered the beam shape.
The Office of Xaval Research provid-
ed 5741.000 of the telescope's total
§871,640 cost. S25,900 was contributed
by the National Science Foundation, and
the remaining >1 04,741) was paid by the
University. The ONR is currently
helping finance other radio telescope-
projects at Cornell. Michigan, Cali-
fornia, and California Institute of Tech-
nology.
Conclusion
Radio astrononn is a rapidly grow-
ing science; the University's radio tele-
scope will surely make significant con-
tributions to this science in the years to
come, one of which will be the training
of students. Just as nuclear physics grew
from a pure science to an engineering
field, radio astrononn' ma\' someday do
the same.
(The lUithor uishts lo thunk Mr.
(ttiry iioodman of the Aslrunoiiiy Dc-
ftartiiknt for ansivering iimny questions
rilatiny lo the teleseope's operation.)^
Computer-Controlled Borer
1(1 ;jain precision in drilhrig materi-
als, a numerically controlled jig borer
is directed by an IBM computer
punched tape. This new computer lan-
guage, called "Autospot," is used to
write a program which enables the com-
puter to generate the tool instructions
in a fraction of the time required to
operate them luanually.
mil ENGINEERS:
Prepare for your future in highway
engineering-get the facts about new
DEEP-STRENGTH {Asphait-Base) pavement
With today's "giant step forward" in pavement engineering—
DEEP-STRENGTH (Asphalt- Base) pavement—there is need for
engineers with a solid background in the fundamentals of
Asphalt technology and pavement construction.
Because new DEEP-STRENGTH Asphalt-base
construction provides the most durable, most
economical pavement modern engineering science
has developed, Interstate and primary superhigh-
ways in all parts of the country are being built with
advanced design DEEP-STRENGTH Asphalt pavement.
Already, more than 90% of America's paved roads and
streets are surfaced with Asphalt. And Asphalt pavements
have successfully kept America's wheels rolling since 1876.
Your contribution—and reward— in our nation's vast road-
building program can depend on your knowledge of modern
Asphalt technology. So, prepare for your future now. Write for
your free "Student Kit" about Asphalt technology.
The Asphalt Institute
College Park
Maryland
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Assignment: buiiB
the"greasegun
into ourcars
We went to the mountain to
make 1963 Ford-built cars
go 30,000 to 100,000
miles between major
chassis lubrications
Quite a task faced Ford Motor Company
engineers when they set out to ehminate the
traditional trip to the grease rack every
1,000 miles.
Like Mohammed, they went to the mountain—
Bartlett Mountain on the Contmental Divide in
Colorado. More molybdenite is mined there
than in the rest of the world combined. And
from molybdenite ore comes the amazing
"moly" grease that helps extend the chassis
lubrication intervals for Ford-built cars. This
grease sticks tenaciously to metal, stands up
under extreme pressures and resists moisture,
pounding and squeezing. It is slicker than
skates on ice!
New, improved seals were developed. Bushings,
bearings and washers of many materials were
investigated. Slippery synthetics, like nylon
and teflon, were used a number of new ways.
The search for means to extend chassis lubri-
cation also led to New Orleans— where
experimental suspension ball joints tested in
taxicabs in regular service went two years
without relubrication.
It took time. And ingenuity. But the effort paid
off when Ford-built cars were the first to build
in chassis lubrication good for 30,000 miles or
two years—whichever came first.
Another assignment completed — another
"Ford First" and another example of how Ford
Motor Company provides engineering leader-
ship for the American Road.
'C^ J^cT)
I^OTOR COMPANY
The American Road, Dearborn. Michigan
PRODUCTS FOR THE AMERICAN ROAD • THE HOME
THE FARM . INDUSTRY • AND THE ACE OF SPACE
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MEN'S DORMITORY. Mais Architects: DiboU-KesseU and RuharJ K.'cli:
5. H'llson. Jr. d Assoctaies. General Contractor: Farnswonk & Chambers.
Mechanical Contractor: Cabirac Mechanical Contractors, Inc. Consulting
Engineers; Jos. E. Leininger & Associates.
JENKINS VALVES
for long-range dependability
long-time maintenance economy
"Dynamic" is the word for tradition-laden, prestige-rich, 127-year
-old Tulane University in New Orleans.
Nowhere is Tulane's dynamism more remarkable and articulate
than in its current buildmg program." Examples: the three brand
new, beautiful and beautifully functional structures pictured here.
If you toured these buildings and the power plant which serves the
campus complex, again and again and again you'd see the distinc-
tive Diamond-mark that identifies Jenkins Valves. And small
wonder: a university which had its beginnings more than a century
ago just naturally thinks in terms of long-range dependability,
long-time maintenance economy . . . precisely the qualities which
make Jenkins Valves the "'Standard of Quality" by which other
valves are measured! Yet— and this fact still comes as a pleasant
surprise to some specifiers — they cost no morel Jenkins Bros.,
100 Park Ave., New York 17.
•Tulane's supervisor>' and liaison personnel for the building program; Harold E.
J Pique. Director of Planning; George F. Johnson, Director of Physical Plant;
Charles E. Gilbert. Utilities Superintendent.
APARTMENT BUILDING /or married siudenls. Main Architects: Cold-
stein. Parliain <fc Labotiisse. General Contractor; J. A. Jones Con-
striiction Co. Mechanical Contractor; Sciainbra & Ma.iino. Plumbing
Contractor; Jas. F. O'Neil Co., Inc. Consulting Engineers; Design
Engineers & Associates.
UNIVERSITY CENTER features swimming pool, bowling lanes, raJio si,.-
tion, cafeteria, ballroom. Main Architects; Curtis & Davis and Asso-
ciates; Edward Silverstein. General Contractor; Farnsworlh & Cham-
bers. Mechanical Contractor; Sciambra & Masino. Consulting
Engineers; Leo S. Weil; Walter B. Moses,
JENKINS
MOST TRUSTED TRADEMARK IN THE VAIVE WORLD
VALVE S I
J
POWER PLANT. Boiler feed water pumps and Jenkins Valves shown. Main Archi-
tects: Paul Charbonnet, Jr. General Contractor; Gervais Favrot Co. Mechani-
cal & Plumbing Contractor; Comforiaire Co., Inc. Consulting Engineers; Leo
S, Weil; Waller B. Moses.
A vailablc from Leading Distributors Everywhere
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Technoquips
Ail E.E. professor eyed the class as
he prepared to return a batch of exam
papers. "You will remain seated while
they are passed out," he commanded.
"If you were to stand, it is conceivable
that you might accidentally form a cir-
cle. That would make me liable for ar-
rest."
"Why?" the EE's wanted to know.
"I could be arrested for maintaining
a dope ring."
-^- ^ ^
"Did vou hear abo\it the wreck?"
"No."'
"Yeah, four professors and one stu-
dent were killed."
"Poor fellow."
-* * *
According to a story going around
Western Europe, one Prague resident
refused to join the outcry against a new
Khrushchev statue in the city's public
square.
"Why not a statue?" he said. "It
gives us shade in the summer, shelter in
the winter, and an opportunity for the
birds to speak for us all."
A ROTC officer approached the
young man in a neatly fitting uniform
and asked, "What is the eighth general
order?"
"I don't know," the fellow admitted.
"Have you ever been out for drill?"
"Nope."
"Don't you know enough to say 'sir'
cither? What outfit are you in?"
"Me? Em the Coca Cola man."
An engineer of a large instrument
company was looking over drawings and
specifications for a new instrument
which had been ordered by one of the
firm's largest clients. Attached to the
paper were the coded instructions,
"MlLTDD-41." Not being familiar
with these designations the engineer
looked in his technical journals, but was
\mable to find them. Finally he placed
a long distance call to the customer.
"Would vou mind telling me what
'MILTDD-41' means?" he asked.
"Sure, Ell tell you," the customer
said. "It means, '.Make it like the
damned drawing for once.
"
A rich old lady was paying her ne-
phew's college bills and her visitor
asked her if they were expensive.
"Well," exclaimed the woman, "lan-
guages run pretty high. My check this
month covered ten dollars for English,
twenty dollars for French and one-hun-
dred and fifty dollars for Scotch."
-s * »
Patient (to beautiful mnse): I'm in
love with you. I don't want to get well."
Nurse: "You won't. The doctor saw
you kissing me and he's in love with
me too."
-:}:- ^ ^^
If all the students who sleep in class
were laid end to end, they would be
more comfortable.
* •» *
Hold on to your hats! It seems that
these three Indian squaws all liked to
sleep on different kinds of skin. The
first slept on buffalo skin. The second
preferred deer skin. The third, hippo-
potamus. As time passed, the first one
had a daughter, the second had a son,
and the third had twins.
The moral is this : The squaw on the
hippopotamus is equal to the sum of the
squaws on the other two hides.
* * *
Date: "You remind me of the ocean."
E.E.. "You mean I'm wild, romantic,
and restless?"
Date: "No, you make me sick."
« * »
Co-ed: "Where did you learn to kiss
like that?"
M.E. : "Siphoning gas."
* * *
A preacher at the close of his ser-
mon discovered one of his deacons
asleep. He said, "We will now have a
few minutes of prayer. Deacon Brown,
you lead !"
"Lead?" cried Deacon Brovi'n, sud-
denly awaking. "I just dealt!"
* -» *
Professor : "A fool can ask more ques-
tions than a wise man can answer.
Student: "No wonder so many stu-
dents fail your exams."
;r ^- ^-
Thcy laughed when I stood up to
sing.
How did I know I was under the
table.
A scientist discovered a serum that
would bring inanimate objects to life.
He surreptitiously tried it out on the
statue of a great general in Central
Park. Sure enough, the statue gave a
quiver and a moment later the general,
creaking a bit in the joints, climbed
down from the pedestal. The scientist
was overjoyed.
"I have given you life," he exulted.
"Now tell me. General, what is the first
thing that vou are going to do with
it?"
"That's easy," rasped the General,
ripping a gun from his holster. "Em
going to shoot about two million pig-
eons !"
* * *
Angry father: "What do you mean by
bringing my daughter home at this hour
of the morning?"
f^ngineer: "Have to be in class by
eight."
A women approached the pearly gates
and spoke to St. Peter. "Do you know
if my husband is here? His name is
Smith." "Madam," St. Peter admon-
ished, "we have many Smiths here; you
must be more specific. Does he have any
outstanding characteristics?" "Well, he
always said that if I was ever unfaith-
ful to his name after he died that he
would turn over in his grave." "Oh, of
coiu'se," said St. Peter, "you must mean
Whirling Willie Smith."
». * *
The bandage-co\ered patient who lay
in the hospital bed spoke dazedly to his
visiting pal
:
"Wh-hat happened?"
"You absorbed too many last night,
and then made a bet that you could fly
out the window and around the block."
"Why," screamed the beat-up C.E.,
"didn't you stop me?"
"Stop you, hell, I had $25 on you."
Ch.E. : "I just bought a skunk."
M.E. : "Where you gonna keep 'im?"
Ch.E.: "Under the bed."
M.E. : "What about the awful
smell ?"
Ch.E.: "He'll just hafta get used to
it like I did."
M.E. : "How'd you puncture \'our
tire?"
E.E. : "Ran over a bottle of milk."
M.E. : "Didn't see it, huh?"
E.E. : "Naw, the kid had it under his
coat."
"I beg yom' pardon, but .iren't \'ou
an engineering student?"
"No, it's just that I couldn't find
my suspenders this morning, my razor
blades were gone, and a bus ran over my
hat."
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It is customary to give gifts at Yuletide to the young,
who have scant s\ mpathy for vour financial plight. A lovable
big brother you had better be.
THIS WILL DO IT
Brownie Starmite Outfit—camera (weighing only 8 ounces
including built-in flash), film, flashbulbs, batteries, instructions.
First package to be opened on Christmas morning for instant
fun. L'seful on parties and school projects. Educational. Trot
down to the nearest camera counter, take care of the matter,
and get it off your mind. Doesn't cost much. Leaves you
pecuniary margin in selecting a gift for the Fair One, should
vou be so luckv.
Kodak beyond the snapshot
(random notes)
HoM' to make a double bond—The man
on the left joined our Synthetic Chemicals Division Softball
team season before last as an outfielder. The one in the middle
plavs very little Softball.
He plays center on the
Synthetic Chemicals Divi-
sion basketball team. The
man on the right is well-
acquainted with both of
the other boys, since he
manages both the Softball
team and the basketball
team. In addition, he had
been asked to make l,4-diphenyl-l,3-butadiene.
The outfielder and the basketball center mentioned that they
had developed a new synthesis for olefins via a phosphonate
intermediate. Well, not exactly new but much faster, easier to
work, and better yielding than the prior art had afforded.
"Give, " said the manager
"Run the Michaelis-Arbuzov reaction and make some
diethyl benzylphosphonate," said the outfielder. "That's
(C,H50),P(0)CH,CsH5. The benzyl group on it will hook on
exothermically to almost any aldehyde. The carbonyl oxygen
from the aldehyde and a proton from the benzyl come off,
and a double bond is formed. You have to run the reaction in
a strongly basic medium. The new wrinkle is to achieve the
alkalinity you need by
previously prepared
sodium methoxide, with
dimethylformamide as
your solvent."
"What happens," add-
ed the kibitzer, "is the
phosphonate reacts with
the NaOCHj in an equi-
librium reaction to form
phosphonate carbanion, which then performs a nucleophilic
attack on the aldehyde carbon For what you want to do, your
aldehyde would be CgHsCH = CHCHO. So you get a situation
like this where the redistribution of electrons leads to formation
of the new double bond and leaves sodium diethyl phosphate."
This colloquy has resulted not only in the availability of
1,4- Difihenrl- 1 ,3-hutodtenf as E.astm.\n 8,")43 but also of the
exceedingly helpful Diethyl Benzvlphosfihunale as Eastman 8559
and of a reprint of a short paper on the method for anybody
interested. .\.\- DimeihylJ'ormamide is Eastman 5870. We forget
who won the ball game.
The Sun play—Neutrons aren't much good by them-
selves for exposing photographic materials. Yet a mere few-
thousand thermal neutrons mm' can give decent photographic
images, such as might be useful for neutron radiography (read
the wine level inside a lead amphora), neutron diffraction pat-
terns, neutron flux measurements, etc. The topic of photo-
graphic detection of neutrons is too quiet for our liking. We
wish to have a little noise.
It is done by a triple play: thermal neutrons activate '"B to
emit alphas, which scintillate ZnS(.\g), which gives off visible
light that exposes the film. For sharper images at the expense
of longer exposure time, neutron fans use an activation tech-
nique involving an appreciable half-life. There are gadolinium,
which works by an n.y reaction at an optimum thickness of
.074", and dysprosium, which works by /i decay at an optimum
thickness of .023". Such a neutron converter sheet is exposed
without the film and then quickly pulled out of the neutron
flux and put in contact with the film. Questions like "What
film?" are answered by Eastman Kodak Company, X-ray
Division, Rochester 4, N.Y.
.\ prominent role in all this has been played by a gentleman
named Kuan- Han Sun, who once worked for us before his
interest turned from non-silicate optical glasses to nucleonics.
Married one of our x-ray researchers and took her ofi' with
him. Name was Laura McGillivray. Lovely gal.
EASTMAN KODAK COMPANY
Rochester 4, N.Y.
.All sorts of products, all varieties of scientific
careers at Kodak for B.S., M.S.. or Ph. D.
AN INTERVIEW
WITH G.E.'s
DR. GUY SUITS,
VICE
PRESIDENT
AND DIRECTOR
OF RESEARCH
Dr. Suits has managerial responsi-
bility for the General Electric Re-
search Laboratory and as a member
of the Company's Executive Office
he is directly concerned with G.E.'s
over-all research programs and
policies. He joined G.E. in 1930 as a
physicist, and holds 76 patents, is
Chairman of the Directors of In-
dustrial Research, member of the
National Academy of Science,
Director of American Institute of
Physics, previous Chairman of Naval
Research Advisory Committee and
Fellow of the AIEE, AAAS, and IRE,
and has been Vice President and
Director of Research since 1945.
For complete information
about these General Elec-
tric training programs, and
o copy of Dr. Suits paper
"The New Engineer And His
Scientific Resources," write
to: Personalized Career
Planning, General Electric
Company, Section 699-05,
Schenectady 5, New York.
How Scientists and Engineers
Work Together in Industry
Q. Dr. Suits, I've heard a good deal about the scope of your programs. Is your
research mostly in physics and electronics?
A. This is a ccimmun iniscdncepticiii. Tlie work of the many laboratories of Gen-
eral Electric "covers the waterfront" in science and in advanced engineering tech-
nology. Some laboratories specialize in electronics research, others in atomic power,
space technology, polymer chemistry, jet engine technology, and so forth. Actually,
the largest single field represented by the more than 1000 Ph.D. researchers in
General Electric is chemistry.
Q. Is this research performed principally by people with Ph.D. degrees in
science?
A. General Electric research covers a broad spectrum of basic and applied work.
At the Research Laboratory we focus largely on basic scientific investigations, much
as in a university, and most of the researchers are Ph.D. s. In other Gompany
laboratories, where the focus is on applied science and advanced engineering, engi-
neers and scientists with B.S. and M.S. degrees predominate. Formal college training
is an important preparation for research, but research aptitudes, and especially
creative abilities, are also very important qualities.
Q. What are the opportunities for engineers in industrial scientific research
and how do scientists and engineers work together in General Electric?
A. Glassically, engineers have been concerned with the problem "how," and
scientists with the question "why." This is still true, in general, although in ad-
vanced development and in technological work scientists and engineers work
hand-in-hand. Very close cooperation takes place, especially in the increasingly
important fields of new^ materials, processes, and systems. Certainly in General
Electric, a person's interest in particular kinds of problems and his ability to solve
them are more important than the college degree that he holds.
Q. What does it mean to an engineer to have the support of a large scientific
research effort?
A. It means that the engineer has ready access to the constant stream of new
concepts, new materials, and new processes that originate in research, and which
may aid his effort to solve practical problems. Contact with research thus provides
a "window" on new scientific developments—world-wide.
Q. How does General Electric go about hiring engineers and scientists?
A. During each academic year, highly i|ualified technical people Irom General
Electric make recruiting visits to most college campuses. These men represent
more than 100 General Electric departments and can discuss the breadth of G.E.'s
engineering and science opportunities with the students. They try to match the
interests of students and the Company, and then arrange interview visits. The
result of this system is a breadth of opportunity within one company which is
remarkable.
Experienced technical people are always welcome, and thev are usually put in
contact with a specific Company group. Where no apparent match of interests exists,
referrals are made throughout General Electric. In all cases, one finds technical
men talking to technical men in a really professional atmosphere.
Q. Are there training programs in research for which engineering students
might be qualified?
A. There certainly are. Our 2-year Research Training Program at the General
Electric Research Laboratory gives young scientists a chance to work with ex-
perienced industrial research scientists before carrying out research and develop-
ment on their own.
In addition, there are seven Company-wide training programs. Those that attract
the largest number of technical graduates are the Engineering and Science,
Technical Marketing, and Manufacturing Training Programs. Each includes on-the-
job experience supplemented by a formal study curriculum.
Of course, not all graduates are hired for training programs. In many cases,
individuals are placed directly into permanent positions for which they are suited
by ability and interest.
GENERAL ELECTRIC
